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solid  I-I2  @  2  K  :  p  =  0.087  g/cm3  (+25%) 
50/50  liquid  He/solid  II2  :  p  =  0.105  g/cm3  (+50%) 


Xn  +  H2  +  M— »  HX„  +  H  +  M  both 

->  HmXn  +  M 


Scientific/T  echnological  Motivations 
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Maximum  attainable  [M]  Limits  of  chemical  energy  storage  fuel  performance 
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Optical  Scattering  in  Solid  Hydrogen 

Crystal  Growing  apd  Quality  (p.  81) 

“There  is  a  considerable  art  to  growing  hydrogen 
crystals  of  high  quality.  Good  crystals  are  always  grown 
slowly  from  the  melt;  a  rapid  freeze  from  the  gas  produces 
snow.” 

Crystallite  Light  Scattering  (p.  83) 

“The  reason  that  a  good  hydrogen  crystal  is  so  hard  to 
see  is  its  lowrefractive  index.. .an  estimated  1.16! 

Yet  a  ijpnm-thick  layer  of  hydrogen  crystallites  can 
be  a  completely  opaque  brown-black.” 

P.C.  Souers, 

Hydrogen  Properties  for  Fusion  Energy 
(UC  Press,  Berkeley,  1986). 


Ortho  and  Para  Hydrogen 
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Experimental  Diagram  (cl  997) 
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UV  Transmission  of  l~mm  Thick  B/pII2  Sample 
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wavelength  (nm) 


Intensity  (arb.) 


B/pH2  LIF 

Xexc  =  207,  210,  217,  and  220  nm 


wavelength  (nm) 


IR  Absorption  of  6  mm  Thick  Parahydrogen  Solid 
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Raman  Spectra  of  4.5  and  6  mm  Thick  Parahydrogen  Solids 


FIG.  1.  Apparatus  for  the  simultaneous  spectroscopy  of  the  infrared  and 
Raman  transitions.  The  nonlinearity  of  LiNb03  is  used  for  the  former  and 
that  of  solid  U2  is  used  for  the  latter.  D.M.,  dichroic  mirror;  S.  A.,  spectrum 
analyzer;  P.  B.(  polarizer  beamsplitter. 
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irreversible  T  dependences 
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st27061.1 1  annealed  T=2.4K  88PPM11C'1 

st27097.6  annealed  T=2.4K  33  PPM  I  I17CI 

st27073. 1 7  annealed  T=2.4K  30  PPM  I  l35CI 
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st2706 1.11  annealed  T=2.4K  88  PPM  MCI 

st27 103.6  annealed  '1=2. 4 K  94  PPM  I  l37CI 

sl27079.ll  annealed  T—  2.4K  90  PPM  11 3 
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(HBr)2/pH 


sl27 140.9  annealed  T=2.4K 

sl27 140.7  annealing  T=4.8K 

st27 140.5  as  deposited  T=2. 4 K  80  PPM  HBr/pl  I2  d«3mm  resolution  =  0.005  cm 


HC1-(HF,  HC1,  HBr)/pH 
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HEDM  Crvosolids  Accomplishments 

(a  list  of  “things  that’ll  never  work.”) 
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Generalized  phenomenon  of  dopant  induced  IR  activity 
in  pH2  host;  diagnostic  for  thick,  concentrated  samples. 


Summary  and  Future  Directions 
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